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APPENDIX A.

ACUTE TOXICITY TEST is a test used to determine the concentration of effluent or ambient
waters that produces an adverse effect (usually death) on a group oftest organisms during a
short-term exposure (e.g.,24,48, or 96 hours). Acute toxicity is measured using statistical
procedures (e.g., point estimate techniques or a t-test) and is reported in TUas, where TUa =

r00/Lc50.

ACUTE-to-CHRONIC RATIO (ACR) is the ratio of the acute toxicity of an effluent or a
toxicant to its chronic toxicity. It is used as a factor for estimating chronic toxicity on the basis
ofacute toxicity data, or for estimating acute toxicity on the basis ofchronic toxiclty data.

CHRONIC TOXICITY TEST is a short-term test in which sublethal effects (e.g., reduced
growth or reproduction) are measured in addition to lethality. Chronic toxicity is measured as
TUc = l00A.IOEC or TUc: i00/ECP or 100/tCp. The ICp and ECP value should be the
approximate equivalent ofthe NOEC calculated by hypothesis testing for each test method.

COMPOSITE SAMPLE means (in this permit) that each (24-hour composite( sample shall
require a minimum of four samples taken six hours apart over a 24-hour period. The four
samples taken over24 hours shall be ofequal volumes ofnot less than 100 ml each. (The
contracted analytical laboratory may specifu larger volumes.) See footnotes accompanying
monitoring tables for any further requirements for composite sampling specific to this permit.

DAILY MAXIMUM CONCENTRATION LIMIT means the maximum allowable discharge of
a pollutant in a calendar day as measured on any single discrete sample or composite sample.

DAILY MAXIMUM MASS LIMIT means the maximum allowable total mass of a pcllutant
discharged in a calendar day.

DISCRETE or GRAB sample means an individual sample collected from a single location at a
specific time, or over a period of time not exceedlng 15 minutes. Sample collection,
preservation and handling shall be performed as described in the most recent edition of40 CFR
136.3 (Table II).

EFFECT CONCENTRATION POINT (ECP) is a point estimate of the toxicant (or effluent)
concentration that would cause an observable adverse effect (e.g., survival or fertilization) in a
given percent of the test organisms, calculated from a continuous model (e.g., USEPA Probit
Model).

HYPOTHESIS TESTING is a statistical technique (e.g., Dunnetts test) that determines what
concentration is statistically different from the control. Endpoints determined from hypothesis
testing are NOEC and LOEC. The two hypotheses commonly tested in WET are: Null
hypothesis (H0): The effluent is not toxic. Alternative hypothesis (Ha): The effluent is toxic.
INHIBITION CONCENTRATION (lC) is a point estimate of the toxicant concentration that



would cause a given percent reduction in a non-lethal biological measurement (e.g.,
reproduction or growth) calculated from a continuous model (e.g., USEPA Interpolation
Method). IC25 is a point estimate ofthe toxicant conoentration that would cause a 25o/o reduction
in a non-lethal biological measurement.

LC50 is the toxicant (or effluent) concentration that would cause death in 50 percent ofthe test
organisms.

METHOD DETECTION LIMIT (MDL) is the minimum concentration of an analyte that can be
detected with 99% confidence that the analyte concentration is great€r than zero, as defined
by the specific laboratory method listed in 40 CFR part 136. The procedure for determination of
a laboratory MDL is in 40 CFR Part 136, Appendix B.

MINIMUM LEVEL (ML) is the concentration at which the entire analytical system gives a
recognizable signal and acceptable calibration point. The ML is the concentration in a
sample that is equivalent to the concentration ofthe lowest calibration standard analyzed by a
specific analytical procedure, assuming that all of the method-specified sample weights,
volumes, and processing steps have been followed (as defined in EPA(s draft National Guidance
for the Permitting, Monitoring, and Enforcement of Water Quality-Based EIIIuent Limitations
Set Below Analfical Detection/Quantitative I-evels, March 22, 1994).

METHOD SPECIFIC MI- is the promulgated method-specific ML contained in 40 CFR Pat
136, Appendix A (as (Minimum LevelsQ and must be used if available.

INTERIM ML If a promulgated method-specific ML is not available, then an interim ML must
be calculated. The interim ML is equal to 3.18 times the promulgated method-specific MDL
rounded to the nearest multiple of l, 2, 5, 10, 20, 50, etc.

LABORATORY ML, is to be calculated when neither an ML or MDL are promulgated under 40
CFR 136. A laboratory ML should be calculated by multiplying the best estimate of detection by
a factor or 3.18 and rounding the value to the nearest multiple of l, 2, 5, 10,20, 50, etc. When a
range ofdetection is given, the lower end value ofthe range of detection should be used to
calculate the ML.

MIXING ZONE is an area where an e{tluent discharge undergoes initial dilution and may be
extended to cover the secondary mixing in the ambient waterbody. A mixing zone is an
allocated impact zone where water quality criteria can be exceeded as long as acutely toxic
conditions are prevented.

MONTHLY OR WEEKLY AVERAGE CONCENTRATION LIMIT, other than for
bacteriological testing, means the highest allowable value that shall be obtained by taking the
arithmetic mean ofconsecutive measurements made during calendar month or week,
respectively. The "monthly or weekly average concentration limit( for E. coli bacteria means
the highest allowable value that shall be obtained by taking the geometric mean of4
measurements made during a calendar month or week, respectively- 

'fhe geometric mean is the
nth root ofthe rroduct of n numbers.



MONTHLY OR WEEKLY AVERAGE MASS LIMITATION means the highest allowable
value that shall be obtained by taking the total mass discharged during a calendar month or
week, respectively, divided by the number ofdays in the period that the facility was discharging.
Where less than daily sampling is required by this permit, the monthly or weekly average value

shall be determined by the summation ofall the measured discharges by mass divided by the
number ofdays during the month or week, respectively, when the measurements were made.

NO OBSERVED EFFECT CONCENTRATION (NOEC) is the highest tested concentration of
effluent or toxicant, that causes no observable adverse effect on the test organisms (i.e., the
highest concentration oftoxicant at which the values for the observed responses are not
statistically significant different from the controls).

POINT ESTIMATE TECHNIQUES such as Probit, Interpolation Method, Spearman-Karber are
used to determine the effluent concentration at which adverse effects (e.g., fertilization, growth
or survival) occurred. For example, concentration at which a 25 percent reduction in lertilization
occurred.

REFERENCE TOXICANT TEST is a check of the sensitivity of test organisms and the
suitability ofthe test methodology. Reference toxicant data are part ofroutine QA/QC program
to evaluate the performance of laboratory personnel and the robustness and sensitivity ofthe test
organisms. Reference toxicant tests must be conducted concurrently with each effluent test (e.g.,
the reference toxicant required for the red abalone test method is zinc sulfate).

SIGNIFICANT DIFFERENCE is defined as statistically significant dilfcrence (e.g., 95oZ
confidence level) in the means of two distributions of sampling results.

TEST ACCEPTABILITY CRITERIA (TAC) are specific criteria for determining whether
toxicity tests results are acceptable. The effluent and reference toxicant must meet specific
criteria as defined in the test method (e.g., for the Ceriodaphnia dubia suwival and reproduction
test, the criteria are: the test must achieve at least 807o survival and an average of l5 young per
surviving female in the controls).

I-TEST (formally Student(s t-Test) is a statistical analysis comparing only two sets ofreplicate
observations- in the case of WET, only two test concentrations (e.g., a control and 100%
effluent). The purpose of this test is to determine if the 100% effluent concentration differs from
the control (i.e., the test passes or fails).

TOXICITY TEST is a procedure to determine the toxicity of a chemical or an effluent using
living organisms. A toxicity test measures the degree of effect of a specific chemical or effluent
on exposed test organisms..

TOXIC LINIT ACUTE (TUa) is the reciprocal of the e{fluent concentration that causes 50
percent ofthe organisms to die by the end ofan acute toxicity test (i.e., TUa: | 00/LC50).



TOXIC UNIT CHRONIC (TUc) is the reciprocal of the effluent concentration that causes no
observable effect on the test organisms by the end cfa chronic toxicity test {i.e., TUc =
r00/NoEC).

TOXIC LINIT (TU) is a measure of toxicity in an effluent as determined by the acute toxicity
units or chronic toxicity units measured. Higher the TUs indicate greater toxicity.

TOXICITY IDENTIFICATION EVALUATION (TIE) is a set of nrocedures used to identifv the
specific chemical(s) causing effluent toxicity.

TOXICITY REDUCTION EVALUATION (TRE) is a site-specific study conducted in a
stepwise process designed to identify the causative agents of ef{luent toxicity, isolate the sources
oftoxicity, evaluate the effectiveness of toxicity control options, and then confirm the reduction
in effluent toxicity.

WHOLE EFFLUENT TOXICITY is the total toxic effect of an eflluent measured directlv with
a toxicity test.



APPENDIX B.

AMBIENT WATER QUALITY CRITEzuA RECOMMENDED TO PROTECT
FRESHWATER AQUATIC LIFE

Total Ammonia, as Nilrogen

Temperature and pH-Dependant Values ofthe CCC (Chronic Criterion) For Fish Early Stages
. Present, 30-day average (mg N,{L)

pH
Temperature, in degrees Celsius

014  16  18202224262830

6.5 o.o / 6.67 6.06 ) - J J 4.68 4.12 j .62 l . l 8 2.80 2.46

6.6 6.57 6.57 5.97 t - l l 4 .61 4.05 J - l t ) 3 . l l 2.75

6.7 6.44 6.44 5.86 5.15 4.52 1.98 3.50 3.07 2.70 2.37

6.8 6.29 6.29 )  t z 5.03 4.42 3.89 3.42 3.00 2.64 2.32

6.9 6 .12 6 .12 5.56 4.89 4.30 t.78 2.92 2.5',7 2.25

7.0 5 .91 5.91 J . J  I ,1 .74 4 .15 3.65 3.21 2.82 2.48 2. t8

7 .1 s.67 5.67 5 .15 + . ) J 1 .98 1 .50 3.08 2.70 2.38 2.09

7.2 5.39 5.39 4.90 + - J  I J .78 J .  J J 2.92 2.57 2.26 1 .99

5.08 5.08 4 .61 4.06 3.57 3 .13 2.76 2.42 2 .13 1.87

t.4 4.73 4.73 4.30 3.78 -J .-J Z 2.92 2.57 2.26 1 .98 t . t4

7.5 4.36 4.36 3.97 3.49 1.06 2.69 2.37 2.08 | .83 l .6 t

7.6 .1.98 3.98 J.tr I l . l 8 2.79 2.45 2 .16 1.90 1 .67 1.4'7

7.7 3.58 3.58 3.25 2.86 2.51 2.21 1.94 1.7 l 1 .50 1,.32

7.8 3 .18 l . t8 2.89 2.54 2.23 1 .96 t - l ) 1.52 1.33 l . 17

7.9 2.80 2.80 2.54 2.24 1 .96 1.73 I .5Z 1.33 t . t7 1.03

8.0 2.43 2.43 2.21 t .94 1.7  | 1 .50 I .3Z 1 .16 1.02 0.897

8 .1 2. to 2.10 I  . 91 1 .68 1.47 | .29 t . l4 1.00 0.879 0.773

8.2 1.79 t 7 q 1.63 t.43 r.26 l . l l 0.973 0.855 0.752 0.661

8.3 1 .52 r.52 l . l 9 | .22 1.07 0.941 0.827 0.727 0.639 0.562



8.4 t.29 t .29 t . t7 1.03 0.906 0.796 0.700 0.615 0.541 0.475

8.5 1 .09 t .09 0.990 0.870 t r -  /b f 0.672 0.591 0.520 o.457 0.401

8.6 0.920 0.920 0.836 0.735 0.646 0.568 0.499 0.439 0.386 0.339

8.7 0.778 0.778 0.707 0.622 0.547 0.480 0.422 0.371 0.326 0.287

8.8 0.661 0.661 0.601 0.528 0.464 0.408 0.359 0.1 l5 0.277 0.244

8.9 0.565 0.565 0.5 l3 0.451 0.397 0.349 0.306 0.269 0.237 0.208

9.0 0-486 0.486 0.442 0.389 0.342 0.300 0.264 o.232 0.204 0.179

CCC (early life present): ( 0.0577 + 2.487 ) + MIN (2.85, I .45 + I 00 028r2j-r)

I +107.688-pH I +l0pH-7688

CCC (early fife absent): ( 0.0577 + 2.487 ) * MIN (2.85, I.45 * 100 028(2tr)

1+10? 688-PH l + 10PH-7 688

Note: T is temperature in degrees Celsius



APPENDIX C.

AMBIENT WATER QUALITY CzuTERIA RECOMMENDED TO PROTECT
FRESHWATER AQTJATIC LIFE

. 
Total Ammonia, as Nitrogen

pH-Dependent Values of the CMC (Acute Criterion)

Maximum Concentration Criteria l-hr average 1mg N/L1

pH Salmonids Present Salmonids Absent

6_ f 32.6 48.8

6.6 J t -  , 46.8

6.7 29.8 44.6

6.8 28.0 42.0

6.9 26.2 39.2

7.0 24.1 36 . l

'7 1 ) l  o 32.9

7.2 19.7 29.5

t 7 .5 zo-z

7.4 I  ) . J 23.0

7 .5 t3 .3 19.9

/ -tt I  1 .4 17.0

9.64 t4.4

7.8 8 .1  1 t2 . l

7.9 6.77 t0 . l

8.0 ) . 1 t2 8.41

8.1 4.64 6.95

8.2 3.83 5.73

8.3 3 .  l5 4.7 |



8.4 2.59 3.88

8.5 2. t4 3.20

8.6 1.77 2.65

8.7 1.47 2.20

8 .8 I . L , ' 1.84

8.9 1.04 1.56

9.0 0.885 1 .32

Criteria Maximum Concentration (CMC) wlth Salmonids Present

cMC: 0.275 + 39.0
l+10(720a-pH) l+ l0{pH'7 204)

Criteria Maximum Concentration (CMC) with Salmonids Absent

CMC:  0 .411  +  58 .4
1+19(u.20+'nttl I +10(pH-7.204)


